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- vat** < t ^-^tf&m.-thmi Rvm 2 mm 
<om%t. me 7- mtmR&&e>&&K®vt>ixtz 

-=& 'J -fe;Hi, 9- -v * >v U ^■tV-b-H'Ogl^lti] 
K»j£Sftfc«ffl h7>y^^t, •eo±^H@Bfi?tL 

mm S *ifc£ISfi i"J a > <b «: * £ * * » 

1 fcK*o¥*{MEtt*«. 

JIM $ *LfcJMSS > U => > ri l & * ^ t * 1 1" 4 St 

4 ] ffi&ISS! h 7 > >*x ? or- Hi 7 - K» 
O—gpfcfiSJiKL* Kh7Vy'A?©KU'f > (£>4vMi 

1"4*;j-;jW<flK»±£A^ l(S2©E*lfc««Si'Lfc£i: 20 

* #m t -r a »* m 2 & w*ji 3 <d v»r tt 1 m k ear 

<o*«#E1S^So 

[«#£ 5 ] f|B7- KlftliflMBft 1 St>*» 2 Otg£fc<0 
Sa^O±* L Tffft-f 4 £ £ Sr # i 4 
2 ^<bIf*JS3 ©v»-r*i* l-auHBRO^fMEtttt 

[W*JI6] mfETe (9;wu) ME 

e> mxm 3 .wrti& 1 ffltcEmo^s^EH^eo 

[Wt*«7] METe (t-^u) ME 30 

7- K*0±:frKffi«-r*£fc*#«fc-r**#jR2*» 
6fl#3[ 3 w^fn^' 1 £fcE«o¥*#E1S*iIo 

8 ] ME* 1 S.X/HS 2 <D&&.<D&m.<D 7 *>'P* 

ffi^S 1 UE«t©.#*#E**«. 
[»*JI9] *S2&0 7- Kii&i:, *fefi*4:7>LTME7 

- h'gkttcm-r t. we 7- mtitrEBe 

ElflSfiKfc^T* irE>*'J-fe^H±» <f-f ^frUtfWi 

-t<D±-jjl,z%imZtifz'p% < i: &Te (f-.'WU) 
*-*-**t*k *&4*£fc*Wf^ + &¥*#E«»' 

So 

[W*Jfil 0] «»<0 9-K*i:, *fe^S«-7>LTME 
7- KMt^ft < t 

ME.* t'J-iuHi, f- + * ;u p'^'J-fe^KOgg?^ 

K?T««:*J-*h frbteZZttft so 
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mt-r 4, **#eit*«i 

[W#«l 1] «&<07- Ki&i:, ii&if/f £t>LTME 
7- K*fcSa£-*-*«M>»*fc» ME 7— K^iME 

[0 0 0 1] 

#-ta, 7>nrn^>*'J (ram) km1"4o 

[0 0 0 2] 

^OftR* f > FLASHY t'J -C*>4* f x *Kfi<)^iM)S* f jS 

T-*t), ^«#ffl>*'J t LXlt, FLASH t DRAM COM 
UfcJt^Ha-C § *Uf , FLASH i: DRAM 1 ^ ? TVC* 

l±®*T^;^v^ iH/^t'^l^iL^ 2001 
IEDMQnternational Electron Device Meeting) Hi3V> 
f, ffl^bt-fJffl L^:^ *0 (0UM:0vonic Unified Mem 
ory) lintel J: 1)11*^ ^ici£0> -=e 'J OKif^lK 

fflv^o A^art-f KtiDVD^CDW^tcfflv^lbttT 

v»a#^r-*t), w<ti7mv (Sb) 

(Te) tttrGe-Sb-Te^Ag-I n-Sb- 

•J. fllfliDRAM-b;U^«1ftLri3 ^r-V/N*->^ S-*^^ 
Y\zm.&Wk*-tzii<r)t*-ti:1rZ.}itfX'&Z>o 1})^ 

■c, -e<oi£tn;<i* ? 1 0- 1 0 0 0 OjggSl&^o 
iSv>£fiJffl Lt, S^^-t'; i:f * i><r>X-i>Z>o 7tW$k 
t LT^g SrJbD-'TV^MRAM (Magnetic RAM) (7) 

»£\ «tn;o^k^»i4 o%m&X'<h2>0>x, omvjs 
* ;v 3 r KO« AKSt * ^ ^. -5> ^ k f±«ff * en*D-r 

SitCJ: 0 16*1-4 v J- -^^^ffJffl-t^o 7^e^7 

nftL^»$-tt> .s.^t4<, igpi'ft-ra^tcti, 40 or 

SJKOfSET* 5 0 n s e c SJKflMft 4 „ ffiot, f- 
^<0#^^«*I±EI2 U^-T J: 7*^^*4x4-1 i: 
»r^4„ HteLO^tCfi. 7-mSr^>^L, 
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mn r o- ,- i - ) 

[0 0 0 3] 

«U ^^fflflli 8 F2®jgJiU: iif, F 
[0 0 0 4] 

[»«**»■*-* ±fB!$H* io 

<7>ftSW&*>?>£Ill K^-fo T*feM£« 
Eftt^ffiL 1©E*L (7) , £©E»i:**t 

WK*a?*tfc*jaoa*!h9^^^ (i) . *e>± 
#^*^y f f%*mLo^ii6<D^2<7)ffi«a (8) , ofgjs; 

t> \ £113 KtfI",, -feJl/E«l (8 0 3) t 7- KISI (4 20 
0 3) y 2 FT-SBfiSft&O-C*, pJ-=E'J-fe;i/ 

[0 0 0 5] 

(7) RU ! m2(Omm (8) ^-fL-PtL 

o±ic, H4tc^^-«t9tc, mmmmm (9) *jg«L 

¥ia-f b L 7t m K , > * 'J -t ;u^i£ tc is v> x »i k? -y 
0. 2 5 * o ><om 1 0-t;uE*a ( 7 0 1 ) 

1"4o v»T»±, Ettttttfc LT»±^ 

x^fcliWg 0 T i 1 0 & fO * T >&&*m 

^tzo #Jfn. 9 >nt>JtttW9 OT i 1 0&f<£> 

KiO«iRTt«*?4v». SMI, JMU&ftK (9 0 40 
1 ) £ 1 0 0nmifc«U 3f*MI>i: LTV >£1E 2 0/ 
cm2Sg^ISt:ttf=K l Jy'J7'7 7 (10) 

;uE*& (7 0 1) tM^vy^^mMCii? 

[0 0 0 6] SEIFyVy'Xi'SfSt^o i C 

f(OW:WLmtt £ hyfmmt LT'J>£lE20/cm2 
SiKWiSSfttC K-7*L/>:N+i (5 0 2) , -?-^*;ugB 50 
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fc*4^»fi«t LTsKo yfclE 1 6/c miiKOi 

ST^tf^*E^/S (6 0 2) , SEfcifclWl 

t LT'J VfclE 2 0/cm2g)go^jetC K-7"L 

fcN+Jf (5 0 3) , ***i"* 0 £*lt>7J*h 

SBt ^ttttffil** (5 0 2X^5 0 3) 

^p><o, •?--v*;i'SB (6 0 2) ^cr>, ^^%i<ol£t!ctJJp 

(6 0 2) fcififfcB (5 0 2£U f 5 0 3) OBIKJ*^ 
fttt«r*#i-*fc*K:J8ki6a*l(irt-. :o 

$t>K, atifc+WBBlTfflftlS (CMP : Chemical Mec 
hanical Polishing) OXh^^ItU, ->';rj>^ 
ftfil (11) S- 1 0 0nmiftH-t£o ^©111^ HI 6 
tc^-rj:^tc % tfy-f-O. 2 5?D>07-f>7VKX 
^-^tt»=JpX-J-4. «NII6liK (9 0 2) 

«ritt»L> CMP Hi | 9 s Fii'fbx ^ hizimnm^m^tz-s 
') 3 va^fcBI* Bft*i- 4 £ t iz X *) „' T«i«0^^ B B H v ') 
3> (5 0 3) SrSffi^-*4o COB#<0«gg4-|2I 7 tc^ 

"to 

[0 0 0 7] -i:HflIJ*5 0 nm«*il'3m KWfl- 
(2 0 2) ^2(0*^11 (8 0 2) t^SIIlO 
0nmOr/^tyJfcliW9 0Ti 10^f<O^> 
^f/^, a^S? 1 0 0 nmW^-fbSi (9 0 3) 
S-ittS-fSo *;wrjy-f^ h'tt®- (2 0 2) <o 

#tt4y'j3> (5 0 3) ^?>te#fe4-R*lh-r&§tf!-C% 
#t*fi5"j3> (5 0 3) fcOMtCT i A 1 N^Ojg# 

^Moa^btt^a-fkft^w^v ti^, ws ot i 2 0 

If. #^x.^rt6lsJ&^iS^:-f 4¥U** J *4o &&VM4.. 
WHItigfi-C, «itlf. ITOfOv'vAtXX© 

IC, jfeCMLfcSl^(7 0 1) ifilt:*l*]U. 
0. 2 5 ^D>t'7f<D7'( >TV K7.^-^«CJDX 
tS 0 #Hi6tfJKi3V»TH, »2 0**Bi (8 0 
2) BWSft£f&i&1-*§lftT, ^tO^Q^b^fi 1 o 

->>y--y'D-fe^*JSL, U-v^. l-^-ft* 7 0 n mlcaD 
^bLTto 

[0 0 0 8] mwj^fiS; 
^^fdo i-f> ■7-K^t^20E?a (8 0 2) t«g 
^*KCS61)T% 1219 H^-t i ^ 1KI¥3 0 n m«OflJ 
^^bB^ (9 0 4) Sr^j£"t--2»o CcOIgKJ: »K 
3yff K (2 0 2) it. ^2ff)S« (8 0 2) tfflS® 
K-fbK (9 0 4) miz**), ^\zWt>ixi> 0 Zhiz, 
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»ffcJ!|-CH*>itfc#2 0>e» (8 0 2) fcV^U, § 
^CVD&lCt I? 1 0 nm<D|gJf<oy- h^-fyiSr^t 

^r-^t^»iW9 0T i 1 0&£*<D*>* r *r>-g-& 
(1 2) fcifMB/spfflttU mi l©iT(:44o #H w 
Jfctf|KiiV>Tli, ?V/Xf >SfcliW9 0T i 10* 

1k/vtz? >7X?:>£tzl*W9 0T i 1 Ofct'O? >^ 

IZ£ I), ^ >^^-r >S7t(±W9 OT i 1 Ofct'e^V 
y*7-y&&*, &2<0-t)l>E.m (8 0 2) tSE^lSj 

tfe»cinXf*o icOBfO^^gl 1 2 t-^-to 7-KiSl 

(4 0 2) iWlOlB* »BWfl-*r¥lEftLfctt*t L- 20 
T, x 3 "^>^aj6li»2 0-b;i'E» (8 0 2) 
t * * * 7"®<ftj|g (9 0 3) ***>*fc* - 

hms (4 0 2) 79*^*;i^£M«^<i£*-- A/£ 

^ZSSOI (Silicon On Insulator) i:Lti#U 

6 d i: K .£ t) , fie^DR AM<D^^<0-t;w®«4r*-r 30 

[0 0 0 9] (HJ&CT2) £Jftffll K#v>-Cli, »10 
E* (701) *7- Ktt (4 0 2) 4*U$Mrf*«i!t 
iL£rt*, #flil6W±£<Offtl OE» (7 0 2) 

£H 1 3 izm-fo »jt*tt»i*tt« 1 t Iil3r|e»-C& 
So **lt«I<0»'&-» »1«E* (7 0 2) omffijPS 

[ooio] (fUfcW3) c*jv»ti±, ffrio 

em ( 7 o i ) t it 2 (802) jWE^Kiexr 40 

fc£ i»±9Jfc > j e , ;-feA'Ofl|jt<:H 1 4 iztH 

to Sit^feteSOfeflJ 1 t«(J|B|#f*4o 

SSi t^2o^*';-bjuE^*^Tt u £w<T*&t 

7 - K*T ;>< * ') -t ;u 4- jg IR-f £ £ t ^nJig fc * & o 
[0 0 11] (HifcflU) Hifcflll ~3 tisv»T«±, * 
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*H1 5 i:^t, ftURW1-i*«, SE£-g-lttK7- K 
«*®*-f *Jt»K, (A- A) tffi^Ifi] (B- 

B) fcTMrjuEewt? y fi^io'Tv^. 0 l 5ir±j 
^T»±, */h*nl-+tt*Fi Lfcfcfc, tft^jft (A- 
A) lift/htf vTX-hh 2 F, *a7a IS] (B-B) l± 3 F 
hLtz 0 1"fc:b*>, -t;uffiat±6F2T-*-i) 0 <t>*>^ 

a,, :om T7 Mitts KisseBm-efc 1 ?, *i£^* f 
[ooi 2] us cstia*^ %mw \ 

K-7*LfcN+» (5 0 4) , f-^r^ 
JUf|5fc*S<g:iSJS^F*fitl^ (6 0 3) , MKfflikil «f 
SN+S (5 0 5) , =Sr«»L, T--^X«lcJ; l5Jg B B H 

1 6^^-fJ;^lc>*';-b;u«tc53-SSL> II:, I0n 
m<or- h®?-fk)K*C VDjilcJ; OiillL^o 

ttS (A-A) XV (B-B) ^Ifi]0»f®lil4r-?-H^ 
017, 1 8 ir^-to -r*t5*>, ^t'H^KOfy^ 

^^so-c, see^Mi:. (a-a) ^iaj-c»±«tt7 

- K»B*«o (B-B) *n-CI4fl-|»Ufcflia 

to M-fxyfttKJ: *)Mfit-?2>zt fcpTfg-C^So 
javT, 2r*DC7C VD&tcJ: »3 1 5 * a Vga<0^bl 
S-ltStL, <Zr*fl<75 CM P&lzXZW-mt ifti'K 

®H(±111 9OJ:^tc*S 0 ^v»T, gtfbflgfcS 0 nm 

fffcv'v «®?-fk^ (9 0 6) *Ml&L, HI 2 ooi ^ 

[0 0 13] 3tv^T, *j^yt-f (203) s 

V, ^2cO-t-iUE^ (8 0 3) tt£hi>>y*f->t.tz 
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liW9 0 T i 1 0 ft f <D 9 yyX7->&&$:mmL, H 
2 1 W«t 7K%Z>o ii^^f-fl K^^Sfr^T i A 

80Ti 20 ft ^O^JSagmBL **vMiC;ft.e>0?i 
H'irgAcOffitit^jtpSlJi-SgfifJ-C, ffflxtf, ITCH-TV 

->*•> a 1 7.x<r>^i\t^}<r>m.%Wi<r> x d ftf&fcjf^coil 
jv^MLTti, H2 1 OS £-CfciMt1-*o 1"ft;b*>fiS 

2 <oseM (803) -tmrnw t ft 19 , si i <ose^ ( 7 0 
i) ^T-*-^«itft* 0 ioi^ A^nyt-f ks-sd 

x.^P^tc^-t^,^^, ¥H«tC^?^fc^2<7)Km 
(8 0 3) *ILt, ZhmtJlzmt-tZ t^RTtBtcft 

Sfc, -^U-fc^Hrffci: LTI±, ^2<Oge^ (8 0 

3) *-tt«t-r&i tiz± *), mm^fc-tzt^i 
mmtf&Zo t*,^, m2<om®L (so 3) *#sih- 

0T i 1 0*fW?>^fV^tI«O Ky-I'i'y 

H2 2«oj:dtcft*o ftf^tc, ■&m*&m£m&%*M 
[0014] (*»j 5 ) mmm 4 kjsh-c , iit#; h 9 

f&mEE ififfc * £ * o k *»-c h h t * to 

i*L«, ~3JCJ^<fc*^lcWLTfeJSfflpr^ 

H6*-p»i v *ifc«i tn*ft«ais*ffftdo mv^ 

t, «|BI*ftltK (9 0 2) JS«L, CMPCiWfl 

'j3>Ml*i*L, at<OCVD&K<fc >K 30nm 
^liMI (9 0 7) SrJ&ftU H2 4<OJ:$»Cfc 

4 K * g£ x * <o tc&H ft a <r> i£ifc * K<"t a* 

icft^o maiftiwuaLifcWfl-i: L-cr^-^A* 
*-<M k (g e 02) tiiffl-ci^o 

K#fl- (2 0 4) Stf. 2 <D-t )um®. (8 0 4) 
ift** >£*:»;iW9 0 T i 10ftf<7)^>^ 

X-r>£-&> ZbiZ\±Rzmim (9 0 8) **t«L 

t, D2 5o<td^ft^ 0 juis^Yi-j vtmmmmtz 

T i A 1 N^cDil^JSoe^^K^^O^o; 71 
^ W80Ti 2 0 ft jfO^AiWR. & & Wi £ ft e> 
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»=*S»l8kO*t**MiWi-4iM-C, fflxtf, I TO 

[00 15] (*I6«6) c:*t*-co|ttt«»ciJv»r 
j£-T4£ 1 &*Titg-c #IS B E l^'bft& h 

ti, pIWMfiSrfflSLT, 7^f*v (Sb) 
^ 1 E 2 0/cm2<O K-Xit}T*.jiA, x.\£?*is 
+ >utftfi$-*4o ^oafe, r^f- ; e>-<D'ftt>'9 tct: V (A 

s) (p) *fflv»«i t i>nmr'&2> 0 w<75*g 
20 *, ei 2 6 izm-ra 7 ft*»aaffli5Ftt*Ji (15) a* 

( 1 5 ) fiJliR h 7 v v x ^ <7)i£»@ t ft ^>o ttv^r, 

tf*lE2 0/cm2CK-XltftAL, T--)V 

d ioot£ts:^^ft-2>o ^^tc. &r*m-tmmm¥mit 

X® (CMP : Chemical Mechanical Polishing) <D7* h u> 
AltLt, ->U => Vfi-ftflg (110 2) *100nmitta 
Lt, HI 2 7©<t 7 icft^o ^1-112 8 KTfc-f i o IC, 
It«F7-fxyf/'yyDtXl:J:l), 0. 25?n 
30 >T> VT-^-^^z, M.ib&i1xtz7F 

&<vow:mm (15) temzfrm-tzc -<^x 

e«±nififfii 1 tc^tt -2.126 tmffi.-c*>z> 0 s 

nffiHK (9 0 9) SrJftStU CMPlci^^FS^t, ? 
e>tc»Dlffl^fflv^7t->'; =7>^^BI (110 2) *J$d3 
LTE12 9<OJ: 9 tcft^o ov>T% v'jnvfi^gg (1 
10 2) Srlft* L, T*0^««fitft« (1501) * 

0 nmtmmffiZit, K9-fxyfy/KJ;l)X7f;< 
40 -^^S-flftv^ ffliJ^SS-ffclli (9 10) SrJfMU HI 3 0 

. «iTi:^5„ ScV^r, ^^yt'f Kttfl- (2 0 5) 
g2W-fe^EH (805) tft-5»^>^^-r>i 
7tt±W9 0 T i 1 0 fti^O* >VX7->&&. ZblZi* 
mtm (911) *JttLt, 123 1 (OX d tcft^c 
[0 0 16] rt^nr^-f K*J-»«JB«rKT i A 1 

os^^mog-fktJ^^k^^^^*'; rm*>. W80T 

1 2 0 ft f <o^J1^9^m)K^ *.*v>tic:tT,(bw?R^^**tt 

tit-ma. &t&tnife®%L-t> { yg±i-z>m** { mi>o *>z> 

v>»±, AJ^yt-f K<o+0t>c®*g2xiO^^.Sft^<7) 
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Hx7f> ^X*Hc J: 19 , E 2 8 -CJ&JlS; Lfc/<* - > 
iffiE^ftK, ®tffc§l (9 11) , »2 0t*E« (8 

o 5) , ^^rt-f KWfl- (205) , ©amm*? 

62^(8 0 5) t&KBJfc-f &7- K*i:©Jftl**l»C 
£K®HbJI££3 0 nmiiaU x v > * 7*n -tr* ic 
it), ffittttttK (9 12) *Jg*i-4o JxttT, K7 
-f i v >7\Z X *) , T»O^W«llt*» (15 0 1) io 
t ilf **->-r;Hftftttfl" (16) 4-e5££fcfl*«U 

^Mtttetw d 5) o&f-r-finxs-ih*^ e3 2«dj: 

7 l-&£o ft. E3 2 (±^2<0-t;Ha^ (8 0 5) US 
K&^faOWfffiigSrTFL-Cnao mp$t±^M0!l 1 WEI 1 

[0 0 17] S 7t*ISMtci5V>TJ±, 5?>t:, H3 3C 

£ 0 $7M K*5V>T«±, ■f-5'*t(-ffi^t--2>»2CO-t: 20 
A-Efc* (8 0 6) K¥1t&> V-^«Hw*a-*-4*l 
■feJUKI (7 0 4) tff&tffcfU ^■t'J-bJl'rtWig^ 

sli) ^f»t*v-^mffi (^rtx-tfo. 5v) i^rnm 
nit^is, *ca«{7- k« (fctx.imi) 

1. 5V) \Z%m-Th 0 ^(Dtztb, SM?7-K (fctx. 30 
IfWLl) fcjtjRf-** (/-itx-tfDL 1) W^.W 
-t;HvlC 1 1 C©**SMl(&*JBJftU a«T , -^«iu 

[0 0 18] 

tziji/»r, a*? h7> ? *&mM&.\z~tz>z. 

[EfflwfSijifrgiiE] 

[E 1 ] *f§!E«CM y -fe ;u#ito 

[E2] A^ayt'f Y<0^m^^k.i>m<D^)V^it so 
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#o 

[113] ^ife^lcO^^'J-b^UW 7>7 ho 
[H 4 ] *»W«5**fl£E***0 1 WSISfcfctta 
BBSEo 

[H5] *«9i©**ft:BiM6«© i mykiLmz&n z> 

[E 6] #»WO¥*fltE1M61t© 1 giiSXIlKiilT* 

arb. 

[0 8 ] #»w«¥*#:Ettss««> i «isieK*j»t * 

JMftEo 

[H9] #»9!*>#**MEflHfi«© 1 «tISK*»»t4 
MKEo 

[El 0 ] *SS9i©#iH*:IBtt*E««> 1 WHSI=*»t 

z>.%mm<> 

[Ell] *»WO**#IB**««) 1 XjfeXSKiM? 

[E 1 2 ] 1 «tC8U*tt 

S.IHftEo 

[E 1 3 ] *S&WO**#E1t««0 1 WtXfiKiitt 

[E l 4 ] *»Wo**#IB*tt«o l iai8i:*tt 
£.fftS&Eo 

[HI 5] HMfRI4<Dj<* ')*JH"f7'> ho 

[El 6] *»B©#*#Ett*«©l*JtI8K*»* 

[El 7] *»W©¥*#E1t»««>l«)6iefc#»7 
^.tofMEo 

[e 1 8 ] #»E©**#E*a5«<>5 i saisxeuiJtt 

&ITr®Eo 

[El 9] *»MO**fltE*ll!«WllljfiXaK*tt 
-&®f®Eo 

[e 2 o ] &&w<D*mitBig.mmv> 1 jujaxenfitt 

&Rfr®Eo 
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